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This invention relates to a method and apparatus for 
handling items and specifically to a method and apparatus 
for removing collated stacks of items from the end of a 
production line. 

A system for collating items on a production line is 
described in our British Patent Application No. 0208389.7. 
This system has an in- feed conveyor and a stacking conveyor 
on which discrete stacks of collated items are formed. The 
in- feed conveyor runs at a constant speed and has a 
photodetector associated with it which detects the position 
of items on the in- feed conveyor. This allows a computer 
to determine when the items will reach the end of the in- 
15 feed conveyor and fall onto the stacking conveyor. The 
computer is then able to control the motion of the stacking 
conveyor such that it decelerates just as the item leaves 
the in- feed conveyor, thereby allowing. the item to land in 
a controlled fashion at a known location. The risk of the 
2 0 item bouncing or skidding is reduced by using a high 
friction conveyor material. 

Typically, this type of collating system is used to 
stack packets of snack products, such as crisps, before 
they are finally packaged into a cardboard c box. The 
2 5 individual stacks are conventionally removed from the 
stacking conveyor by a vacuum head which places them into 
the cardboard box on an adjacent conveyor. 

A disadvantage of this is that the vacuum head can 
only remove items such as crisp packets when they are in a 
30 laid down configuration. However, it is becoming 

increasingly desirable to package such packets in a 
standing up configuration since this prevents damage to the 
product during long distance haulage. As such, there 
exists a need for a system that can remove items from the 
35 end of a production line and package them in a standing up 
configuration . 



According to the present invention, there is provided 
apparatus for handling items comprising an item supply 
system for supplying items to a stacking location; and a 
gripping system having at least one pair of independently 
5 mounted and movable gripper assemblies, each having at 
least one gripper member, each gripper member being movable 
relative to the stacking location; and a control system for 
causing the gripper members to grip a stack of items 
therebetween and move the stack of items from the stacking 
10 location. 

The invention provides a new and versatile method of 
transferring products from a stacking location. 
Specifically, the invention allows for items such as crisp 
packets in a standing up configuration to be gripped. 
15 In a preferred embodiment, the gripper assemblies are 

mounted on individual endless belts although other 
arrangements, such as mounting the gripper assemblies on 
individual hydraulic rams, are possible. 

Typically, the gripping system comprises one drive 
2 0 motor for each gripper assembly. 

The gripper members are preferably paddles and the 
gripper members normally have a high friction surface for 
gripping the items. 

Normally, the item supply system comprises an in- feed 

2 5 conveyor and a stacking conveyor for stacking the items in 

discrete groups. 

In accordance with. a second aspect of the invention, 
there is provided a method for handling items, the method 
comprising supplying items to a stacking location; gripping 

3 0 a stack of items between a pair of gripper members, each of 

which forms part of a pair of independently mounted and 
movable gripper assemblies; and, moving the stack of items 
from the stacking location. 

Typically, the gripper members move one discrete stack 
3 5 of items from the stacking location at a time. 

Normally, the items are moved to a packing station. 
In this case, the items are typically moved to the packing 



station either by rotating the gripper members or by 
sliding the gripper members to the packing station. 

An embodiment of the invention will now be described 
with reference to the accompanying drawings, in which:- 

Figure 1 shows part of a production line for packaging 
packets of crisps, incorporating a collating system and an 
embodiment of the invention; 

Figure 2 shows an array of items being gripped by the 
gripper system; 

Figure 3 shows the invention being used with a bar 
conveyor system; and, 

Figure 4 shows a holding cage for use with the 
invention. 

Figure 1 shows an in- feed conveyor 1 which leads to an 
inclined conveyor 2. The in-feed conveyor 1 and inclined 
conveyor 2 typically run at the same speed. Inclined 
conveyor 2 is arranged such that its downstream end is at 
a slightly higher level than a stacking conveyor 3. 

A photodetector 4 detects items moving along in- feed 
conveyor 1. Since in-feed conveyor 1 and inclined conveyor | 
2 run at the same constant speed, it is possible to predict 
when an item 10, such as a snack food packet, will reach 

the downstream end of inclined conveyor 2. j 

I 

This calculation is performed by a computer (not j 
shown) that also controls the motion of stacking conveyor 
3. In order to stack an array of items on the stacking 
conveyor 3 , the stacking conveyor 3 can be driven at a 
constant speed slower than the in- feed conveyor 1 and the 
inclined conveyor 2. The speed of the stacking conveyor 3 
is chosen such that the total displacement of stacking 
conveyor 3 between the arrival of each item at the 
downstream end of inclined conveyor 2 is less than the 
length of each item. j 

The stacked array of items 11 in this example consists 
of four items. When this array of items 11 has been 
produced, the stacking conveyor 3 is accelerated 
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momentarily such that a gap is produced between the arrays 
of items. 

Alternatively, the stacking conveyor 3 can be driven 
in a cyclic fashion, in which as the item 10 leaves the 
5 downstream end of inclined conveyor 2, the stacking 
conveyor 3 begins to decelerate, thereby providing 
controlled braking for item 10. 

Stacking conveyor 3 is then accelerated such that item 
10 is moved downstream and as the next item leaves the 
10 inclined conveyor 2, stacking conveyor 3 begins to 
decelerate again. The total displacement of stacking 
conveyor 3 during the acceleration and deceleration cycle 
is less than the length of each item and so a stacked array 
of items 11 is produced. 
15 Again, when the array of items 11 has been produced, 

the stacking conveyor 3 is accelerated momentarily such 
that a gap is produced between the arrays of items. 

Stacking conveyor 3 is also provided with supports 5 
which prevent the items from lying flat. Stacking conveyor 

2 0 3 is positioned such that the first item to form an array 

will land against a support 5 as it leaves the inclined 
conveyor 2 . 

Typically, the stacking conveyor 3 will be the end of 
a production line and so the array of items 11 must be 
25 removed for packing or some other operation. This task is 
performed by paddles 21a, 21b. 

Each paddle 21a, 21b is independently driven on a 
respective one of a pair of laterally spaced endless belts 
20a, 20b and as such can be independently positioned along 
30 the length of stacking conveyor 3. The array of items 11 
is removed from the stacking conveyor 3 by gripping it 
between the paddles 21a, 21b. 

The paddles 21a, 21b may be driven in a multiplicity of 
ways in order to grip the array of items 11. For example, 

3 5 paddle 21a may be positioned downstream of array of items 
1-i — and — rema-i-n — stationary— unti-1 — such — time — as — contact — rs~ 

established between the array of items 11 and paddle 21a 
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and then it may be driven with the same velocity as 
stacking conveyor 3. Alternatively, paddle 21a may be 
driven towards the downstream end of array of items 11 
until contact is established between the array of items 11 
5 and paddle 21a, when its direction of motion would be 
reversed and its speed adjusted such that it moved at the 
same rate as stacking conveyor 3 . 

Paddle 21b is driven at a faster rate than stacking 
conveyor 3 until such time as it contacts the upstream end 
10 of array of items 11 when it will proceed with the same 
speed as stacking conveyor 3 . 

It is possible to detect when the paddles 21a, 21b make 
contact with the array of items 11 in many ways. For 
example, the paddles 21a, 21b may be fitted with optical or 
15 mechanical sensors that respond when contact is established 
with the array of items. Alternatively, it is possible to 
detect the positions of the array of items 11 and the 
paddles 21a, 21b to establish whether they are in contact. 

When the array of items 11 has been gripped between 
2 0 paddles 21a, 21b, as shown in Figure 2, it is then removed 
from stacking conveyor 3. In one example, this is achieved 
by sliding the entire assembly comprising endless belts 
20a, 20b and paddles 21a, 21b in a direction transverse to 
the direction of motion of the stacking conveyor 3, such 

2 5 that it is disposed above a packing conveyor (not shown) 

conveying cardboard boxes. This packing conveyor lies 
adjacent to and parallel to stacking conveyor 3. 

In an alternative arrangement, the array of items 11 
is transferred to a bar conveyor system in which each array 

3 0 of items is driven along a conveying surface 3 0 by bar 

conveyors 31. 

The array of items 11 may be transferred in the same 
manner as described above by moving the entire gripping 
assembly such that it lies above the conveying surface 30. 
3 5 However, the items may instead be transferred by rotating 

the — paddies — us-i-ng — an — e-l-bow — j-o-i-nt — (-not — shown-) i-n — the- 

paddles, such that they rotate through 90°, thereby 



displacing the items to conveying surface 30. 
Alternatively, this rotational motion may be combined with 
the translational motion of the entire gripping system 
already described. 

The bar conveyor system comprising conveying surface 
3 0 and bar conveyors 31 conveys the array of items 11 for 
further operations to be performed upon it. For example, 
the array of items 11 may be conveyed to a bagging machine 
(not shown) which seals the array of items 11 in a bag. 

In another alternative arrangement, the array of items 
11 can be carried by the paddles 21a, 21b beyond the 
downstream end of stacking conveyor 3 and released into a 
container, such as a cardboard box, or onto a further 
conveyor system. 

Figure 4 shows a further arrangement for removing the 
array of items 11 from the paddles 21a, 21b. In particular 
a holding cage 4 0 is shown which comprises four support 
poles 41a to 41d. These support poles 41a to 41d are 
movable between a receiving position (shown in solid lines) 
and a delivering position (shown in dashed lines) . 

In the receiving position, the array of items 11 is 
positioned on the holding cage 4 0 and released there such 
that the array of items 11 is then supported by the support 
poles 41a to 41d. When the paddles 21a, 21b have released 
the array of items 11, the holding cage 4 0 is rotated into 
the position shown in dashed lines, thereby transferring 
the array of items 11 to conveying surface 30. 
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CLAIMS 

1. Apparatus for handling items comprising an item supply- 
system for supplying items to a stacking location; and a 

5 gripping system having at least one pair of independently 
mounted and movable gripper assemblies, each having at 
least one gripper member, each gripper member being movable 
relative to the stacking location; and a control system for 
causing the gripper members to grip a stack of items 
10 therebetween and move the stack of items from the stacking 
location . 

2. Apparatus according to claim 1, wherein each of the 
gripper assemblies is mounted on an individual endless 
belt. 

15 3. Apparatus according to either of the preceding claims, 
wherein the gripping system comprises one drive motor for 
each gripper assembly. 

4. Apparatus according to any of the preceding claims, 
wherein the gripper members are paddles. 
2 0 5. Apparatus according to any of the preceding claims, 
wherein the gripper members have a high friction surface 
for gripping the items. 

6. Apparatus according to any of the preceding claims, 
wherein the item supply system comprises an in- feed 

2 5 conveyor and a stacking conveyor for stacking the items in 

discrete groups. 

7. A method for handling items, the method comprising 
supplying items to a stacking location; gripping a stack of 
items between a pair of gripper members, each of which 

3 0 forms part of a pair of independently mounted and movable 

gripper assemblies; and, moving the stack of items from the 
stacking location. 

8. A method according to claim 7, wherein the gripper 
members move one discrete stack of items from the stacking 

35 location at a time. 

9. A method a ccor din g to either cl_a.i.m_7__o.r claim 8_,_ 

wherein the items are moved to a packing station. 
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10. A method according to claim 9, wherein the items are 
moved to the packing station by rotating the gripper 
members . 

11. A method according to claim 9, wherein the items are 
5 moved to the stacking station by sliding the gripper 

assemblies to the packing station. 

12 . Apparatus substantially as hereinbefore described with 
reference to the accompanying, drawings. 

13. A method substantially as hereinbefore described with 
10 reference to the accompanying drawings. 
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